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DISCLAIMER 


The content and views presented are made available for educational 
purposes only. The information presented are the opinions of the presenter 
and do not necessarily represent the views of the Society of Diagnostic 
Medical Sonography (SDMS) or its affiliated organizations, officers, Boards 
of Directors, or staff members. 

The presenter is responsible for ensuring balance, independence, objectivity, 
scientific rigor, and to avoid commercial bias in their presentation. Before 
making the presentation, the presenter is required to disclose to the audience 
any relevant financial interests or relationships with manufacturers or 
providers of medical products, services, technologies, and programs. 

The SDMS and its affiliated organizations, officers, Board of Directors, and 
staff members disclaim any and all liability for all claims that may arise out of 
the use of this educational activity. 
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Demonstrate vessel identification and scanning of the 
extracranial carotid arteries 

Demonstrate ergonomically correct positioning for Doppler 
spectral examinations 

Demonstrate the function and adjustment of the color and 
spectral Doppler controls. 

Identify artifacts associated with incorrect Doppler control 
adjustment. 
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Polling Question # 1 


What is your experience as a sonographer? 

A. Student 

B. New Graduate 

C. 1 - 5 Years 

D. 6 -10 Years 

E. Over 10 years 






Polling Question #2 



What is your comfort level with carotid scanning? 

A. Learning a new specialty - not much experience 

B. Know the basics - Have the normal down but slow 


C. Know it well but scan carotids infrequently 

D. Expert - Scan several a day long term 
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_Polling Question #3 

Which method do you use to scan carotids? 




_ 



Causes of Work-related MSD 

- Frequent reaching and abduction of more than 30 degrees 

- Unsupported scanning arm 

- Poor posture 
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Carotid Protocol AIUM Guidelines 

• Color Doppler Images 

• Show filling of lumen 


Gray scale images 

• CCA long axis 

• Bifurcation long axis 

• ICA long axis 

• Proximal ICA short axis 

• Atherosclerotic plaques 

• Extent, location, 
characteristics in long and 
trv 

• Vascular or perivascular 
abnormalities 


• Flow disturbances associated with 
stenosis 

• Occlusion (or Power Doppler) 

’Spectral Doppler Images 

• CCA - Proximal, Mid, Distal 

• ICA - Proximal, Mid, Distal 

• ECA - Proximal 

• Vertebral - in neck or near origin 
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Carotid Protocol - AIUM Guidelines 


Prox 


6L3 
6.0MHz 
Carotid 
General /V 




Spectral Doppler Images 
• When significant stenosis is suspected: 

• Determine location of stenosis and 
record additional images 

• At the site of maximum velocity 
due to stenosis 

• Distal to the site of maximum 
velocity to document presence/ 
absence of disturbed flow 


M 




Common Carotid Artery 

• Lateral to thyroid and trachea 

Wm ^ 

• Bifurcates into ICA and ECA @ 

B M 

thyroid cartilage 


- Rt. CCA 

• Originates from innominate 

- Lt. CCA 


• Longer than Rt. 


• Originates off aortic arch 


• Originates Deeper & more 

difficult to image 
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Com mon Car otid Artery 


• High volume (15% of cardiac 
output) 

• Supplies 80-90% cerebral 
flow 

• Doppler Waveform 

- Has characteristics of both 
ICA & ECA 

- High peak upstroke followed 
by a low resistance diastolic 
component 

— Low Resistance 



+28.9 

r 




Right .CC^ . tjid , 
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Internal Carotid Artery 


Posterior & Lateral Branch of Common 
Carotid 

Larger Branch 

Provides Anterior Cerebral Circulation 
Receives ~70% of CCA blood 
No Extracranial Branches 

— Ophthalmic Artery 

— Posterior Communicating Artery 

- MCA & ACA 

- Anterior Choroidal Artery 
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Vertebral Artery 


Antegrade flow to CCA 
Low resistant similar to ICA 

Abnormal waveform/ 
Retrograde flow indicates 
subclavian stenosis (Steal) of 
ipsilateral proximal subclavian 






Distinguishing Features 


Feature 

ICA 

ECA 

Neck Branches 

No 

Yes 

Temporal tap 

No 

Transmitted pulsations 

Orientation 

Posterolateral 
Toward spine 

Anteromedial 

Toward face 

Doppler waveform 

Low resistance 

High-resistance 
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I 


42% 

WF 40Hz 
SVI.Omm 

M2 

3.5MHz 

1.8cm 


CF 

71% 
3000Hz 
WF 165Hz 
Med 


24Hz 60° 


PW 

42% 

WF 50Hz 
SV1,5mm 
M2 

3.5MHz 


3000Hz 


75% 

3500Hz 


Current systems offer 
wide variety of 
steering capabilities 






' vw Vsw A*/ W/' 
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Polling Question #4 


75% 
3500Hz 
WF 227Hz 
Med 


BART (Blue Away, Red Towards) is always the best 
method to determine flow direction? 

FR 26Hz 60° M2M3 

A. Yes ; ♦ . y- ■ ■ : „ S 

64% \ 42% 

■ C50 r V I WF 50Hz I 

B n • PLow \ \ ' 1 SV1.5mm I 

.No r - ^r-\r*r - f 


I i I I 1 I I I 

Vw yw Vsxv vw vw vv» 
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Steering Angle 




POOR DOPPLER ANGLE 


it. «fa*~t 


GainD 76% 
PRFd 3.3kHz 
FrD 5.0MHz 
DWF 66Hz 
SV Ang 60° 
Sweep Highl 
Gate 1.0mm 
Audio 55% 
Map 2 
ChromaS 0 
Smooth 2 


•*•■»«» -A V* 





POOR DOPPLER ANGLE 


GainD 76% 
PRFd 3.3kHz 
FrD 5.0MHz 
DWF 66Hz 
SV Ang -60° 
Sweep Highl 
Gate 1.0mm 
Audio 55% 
Map 2 
ChromaS 0 
Smooth 2 



Decreased/Absent Doppler Signal due to poor 
Doppler angle 
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Steering Angle - Color Image 


Fastest 


Flow 

Toward 


Hg 


Baseline 


Slowest 


Flow 

Away 


Flow 

Toward 



Fastest 








Steering Angle - Colo r Im age 


Fastest 


Flow 

Toward 


Slowest 

Baseline 

Slowest 


Flow 

Away 


Fastest 



Angle Dependant 
• Flow comes closer to transducer 
results in a positive shift 
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_ 


Doppler Controls 

Power vs. Gain 

Both result in similar effects of the image 

Power Gain 

Transmits more energy • Amplifies received 
into patient echoes 

Increases risk of • Does not increase 

potential bioeffects bioeffect risk 


Side to side angulation 
• Not in center of vessel 


Creates a weak Doppler 
signal 

Use Continuous Update 
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Practice ALARA 


M3/P2 
G40/E0 
WF L 


PW 

A 60° 

3.5MH; 

G56 

WF L 

DR30 

M2 


PW 

A 60° 

3.5MHz 

G52 

WF L 

DR30 

M2 


DECREASED OUTPUT HIGHER SPECTRAL GAIN| 




"As Low As Reasonably Achievable" 

• Use the lowest possible output power and minimize scan time 

• Acquire accurate clinical results using the lowest exposure possible 

• Avoid using 100% output power 






Power/Gain Artifacts 


Blossoming 

• Doppler signal "Bleeds" into neighboring regions of spectrum 

• Increased Doppler gain or transmit power 

- Results in artifactual spectral broadening and increased peak velocities 



GainD 100% 
PRFd 3.3kHz 
FrD 5.0MHz 
DWF 33Hz 
SV Ang -60° 
Sweep Highl 
Gate 1.0mm 
Audio 55% 
Map 2 
ChromaS 0 
Smooth 2 


ft . ft t i L 1 

t "VWj ,; VWa’ ' Wk y 
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